Intratumoral activation of cyclophosphamide by retroviral transfer of the cytochrome P450 2B1 in a pancreatic tumor model. Combination with the HSVtk/GCV system.
Pancreatic cancer is one of the most aggressive human tumors and the development of new therapeutic approaches is particularly urgent since current therapies are not effective. The use of pro-drug-activating genes is a possible approach for cancer gene therapy. The present study evaluated the efficiency of the cytochrome P4502B1 (CYP2B1) suicide gene that encodes the enzyme responsible for activating the pro-drug cyclophosphamide (CPA), in pancreatic tumor cells invitro and in vivo. The effects on tumor growth of the combination of two suicide systems, CYP2B1/CPA and herpes simplex virus thymidine kinase gene/ganciclovir (HSVtk/GCV), were also studied. Retroviral CYP2B1 transfer followed by CPA treatment highly sensitized pancreatic tumor cells NP-9, NP-18, and NP-31, and led to stabilization of tumor growth in a pancreatic tumor model. Differences in tumor volume at the end of the treatment were statistically significant when compared with animals injected with CPA alone. The combination of both suicide systems CYP2B1/CPA and HSVtk/GCV in vitro resulted in a potentiation of the killing effect. However, no potentiation was achieved in vivo, although retardation in tumor growth was evident. The results show that in situ transduction of pancreatic tumor cells with the CYP2B1 gene by retroviral vectors clearly increases the sensitivity to CPA. Moreover, they suggest that in order to achieve a potentiation on cell killing when the two suicide systems HSVtk/GCV and CYP2B1/CPA are combined, co-expression of both genes in the same tumor cell would be necessary.